CVD growth and lateral fusion of GNRs
The CVD system comprises a one-zone horizontal tube furnace (Nabertherm, RT 80-250/11S) and a heating belt (Thermocoax Isopad S20). The Au/mica substrate was loaded into the tube furnace and heated to 250 °C under gas flow of Ar (500 sccm) and H 2 (100 sccm) with pressure of ~1.5 mbar, and then the precursor DBP was sublimed at ~250 °C and deposited on the Au/mica substrate for 30 min, inducing homolytic carbon-bromo cleavage and polymerization of the resulting diradical to polyperylenes. The sample was subsequently annealed to 350 °C for 15 min, where cyclodehydrogenation of polyperylenes proceeded to form 5-AGNRs. Annealing the 5-AGNRs to higher temperature of 400-600 °C resulted in wider GNRs such as 10-and 15-AGNRs.
GNR transfer process
After the CVD growth, the resulting GNR films were transferred to fused silica substrates using poly(methyl methacrylate) (PMMA) as mechanical support. 2 Figure S1 . Raman spectra of 7-AGNRs annealed at different temperature (532 nm laser).
No new RBLM peak from 14-AGNRs was observed even after annealing 7-AGNRs to temperature as high as 650 °C. 
Terahertz spectroscopy
A titanium sapphire 50 fs duration pulsed laser with a central wavelength of ~800 nm and a 1 kHz repetition rate, is used to operate the optical pump-terahertz (THz) probe proportional to the applied THz electric field. By time delaying an ultra-short optical pulse (sampling beam) respect to the THz pulse, the THz field can be readily mapped out in the detection crystal in time-domain by detecting the refractive index change in ZnTe.
Additionally, for monitoring the dynamics of photo-excited carriers in the sample, a pump pulse in the UV-vis range is employed for sample excitation. In this study, the pump pulses is with the wavelength of 400 nm, generated by a frequency doubling process by a barium borate crystal from 800 nm laser pulse.
